The phenomenological analysis of the weak-strong instability for an electron storage ring is developed. The vertical size of the weak beam is found to depend on two machine parameters:
Experimental consequences of such dependence are discussed.
1. Introduction
A complete analytical solution of the problem of the beam-beam interaction is hardly possible. The difficulty is mainly due to the nonlinear character of the forces involved.
At the same time, this strong nonlinearity leads to fast mixing of the particles within the bunch. Particle coordinates in phase space become erratic and in the long run each given particle can be expected to appear at any point of the space occupied by a bunch. The behavior of the particle does not depend on its initial coordinates. The particle motion resembles a random walk rather more than movement along a trajectory.
Under these conditions, we can try to find the volume of the phase space occupied by the ensemble of particles by considering the forces due to beam-beam interaction as a diffusion force (in addition to the diffusion forces which exist in their motion due to all other reasons such as quantum excitation, residual gas scattering, intrabunch scattering and so forth).
It is extremely important in this approach to deal only with the nonlinear part of the force, since the linear part does not lead to stochasticity of the motion. The linear part can be included in the machine structure, thus giving only the changes in the closed orbit and tune shift of the particle oscillations 
If the length of the strong bunch is much less than the wave length of the vertical oscillations then by one passage through the strong bunch the coordinates of the particle are changed by
The actual dependence F(y) can be found at least in principle for any given particle distribution of the strong beam. Taking this change into account we can write the following equation for the particle distribution function f(t, y, y) of the weak bunch f+ 6f -22 6 ( 2f) _ u2Q2 y6f 6-t~6 y 6y0
The left hand side of this equation describes the change of the function f due to particle oscillations with a frequency woQ and a damping rate a. The right hand side represents the change of particle density in the phase space (y,y) due to all possible reasons but beam-beam interaction (the first term) and due to the interaction occurring at the times t = to+ 27k/wOn, k= 1,2,.
(the second term, n, is the number of interactions on one revolution).
If we are not interested in details of the fast time variations of the distribution function which are of the order of magnitude of one revolution period or less) then the sum on the right hand side of (5) 
We can further expand the difference in (6) into series in F(y). We are ready now to use the feature of fast particle mixing discussed above. The application of this idea means that we can substitute the coefficients F(y) and F2(y) by the values obtained from averaging them over an ensemble of the particles of the weak bunch.
The velocity jumps, of magnitude Ay, occur in all phases of betatron oscillations. Hence the averaging over any distribution symmetric in y makes the first co- 
Conclusion
If AQ+1-0, so that n 0, then d= 1, i.e., we have an unperturbed beam.
The function *b in the integrand of (19) is related to the function *b in (11) by some reduction procedure.
The simplest possible reduction would be a subtraction from 0b(y) of its linear part (16). Such a
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The analysis suggested here has the major drawback of using an arbitrary and poorly understood reduction procedure (20) . This introduced into the analysis a fitting parameter h, the magnitude of which should be chosen in such a way that instability occurs at the correct value of the strong beam current, or the Courant parameter AQ. The analysis can be extended to the much more complicated case of the strong-strong interaction. 
